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(54) AQUEOUS DISPERSING ELEMENT FOR POLISHING CHEMICAL MACHINE 
(57) Abstract: 

PURPOSE: To provide an aqueous dispersing eiement for polishing a chemical machine capable * J^*^ 
occurrence of scratches even on an interlayer instating membrane having a sma.l elastic 

aqueous dispersing element for polishing a chemical machine can suppress the occurrence of scratches o a spec.fK size to 

a specific number or below even on a soft interlayer insulating membrane having the elast.c modulus measured by the nano 

• enttion method at 20 Gpa or below, particu.ar, 10 Gpa or below, and further 5 Gpa « 

element uses organic inorganic composite grains or the like for abrasive grams and ht can ,* » p epa ed 

one kind of scratch inhibitor selected from a heterocyclic compound such as 7-hydroxy-5-methyl-1 .3 4 ° 

0 01-5 mass %. particularly 0.05-2 mass %. and a nonionic surface active agent such as polyoxyethy.en e alkylether of 

0.0001-0.1 mass %, particularly 0.0005-0.05 mass %, with it. 
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^■&S.3ZS.^5.^S7| *1 23£ol! 1 1^243.*\) °] °fl ^<g7}* a] V) 7}o) 

<g JZSfr ^ 2a«fl 1 1 U^alXM Att^^M 7}o] A>xfl 

<a £5IJaH^.SL-?2S*l *1 2£*ll 1 1*243^ »H A W *1 '1 7>°1 *>ifl 



(54) W 7] A <&*\% ^ fc-tui 



A** 

tlrt-fr ««^(4l*^*tf.*ia7>SK>2.*aW n l=.*l *r*l SW^S a^l*) 

^ a2flAl 4 ^ olsys. «■ ^ 5Ufe ^ 717)1 <Sn}-g- ^7)1 X)**Hr ^^5L #4. CMP-§- ^ 

42**1 «*M<&«.2.fi 20 GPa *S *«^* 71711 3<fl 

1 m ol^oj ^aEfl^7K 33 0.01 ml 57H oHWtfK * SE4€- ^^«H1 CMP* 

sfe ^ ^SH- CMP S^fe ^HHfl*l WW °1 ^Sefl^l «1 

3]el^ 2-«l'rislel>a. *a1^«^-4I. o-J|^«e1»W, n«0*. 7-*|H*<M-5-i1«-1.3.4-.£eW*Kl*3l« §--2- 
jl ^ ^ o] *i^-§- 71 "a^. -8-71 E^r -8-71/^71 4^" V^s- « ^ °1 -8-71/^-71 *e) 

41 <a^si *hs. #21^^ -f-°l °l*<H*lfc 5J-e.s « ^ 
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£ *W 7ixi <S°1~8- <f*Xl *«■ 3* •& U-<3 + *V£X] #*ia| *}2i*] "H<ti 

*lMs)si 7lXl<S"l- r CMPj e^oiE <M*<»1 ^"-M *>* 

€ 3+°fl ^X] £^*1H 



«£*| sW*^ * ^ CMP4I ^-g-s)fe sJoVXia^. *2fl+iH «3L°l£<S 41 3*1- * 

ftfom f-3 -^71 «a^V# *rX] S-tV*i|7f 4<y=*M] a>**U 5A4. °1* 'rXl S-AVaflfe. **1 

°i -msm -a 7i m*H -8~?m si«h w*h ^a^b ^ *»>°i **** °i 

^oi ^ t^s} ^ojoi s] a sicf. °1 «-XI» (1) #°fl sl*fl 5°J*1X1 (2) 

^s. -m* «8<Hai* ^171*^ 3 ^* xrnsu 5a^. nam °i#£ <s°>*n a 444 -w-n 



a* 3e slsis} #a| as. * 4g«t4 ^-a-^d*^7> ^*«:a xl^. «>1 

ol SiOj^A cfl*J«ffe ^J^-SAi ^Afl^^-AV «t 2.6 vfl^l 3.0), *£. ^ SiO a (-fr«*; <4= 3.3 vfl*l 

3 5) ^^o]ol=.7i] <M (-fr^-fr; «f 2.4 vfl^l 3.6. 7MM ^ja 7 HM*l7H>lA> r PIQj - Allie 

d SignalAV X)«. r FLAREj *), «iAlff£+« «l= 2.7, Dow Chemical a> Xj#, r BCBj 

= ) =.o. s ©i^o^fe flew 4«fiU ^4 «1* SiO, <W «ia*M 7ixial #£7> *a, 

«f«f7i «fl€-^n ^ensi jfTi <a*m +*1 n * ^aeiw iHi*Kr «+a sw. 

^ ^3Efl^l7> ^ 7^^-£ Si^f. 

WJ-^ol ol^na} *>fe 71 ^^1 

-S- tW-ft ^* ^^^H£ 3-3$ 37lsi iHzfl^l7l- Tji^ oi*>s sis^ ^ sife 71X1 

«a^V-8-^X] Xl*«Vol *7l #eflsl «q«^ ^-Ir ^^1^ 

* * 3*11 #^ 71X1 °i"l~8- *rXl S-AVSllfe v+tol^tllolAi^ o.£ a^^v «Mj«el 20 GPa °1*V 

°J #?_> 71X1 <S°V# 58+. =a o l7> i m 0 1^°J ^aeB*l7> 3i?ip>^si «a) o.oi prf ^ 5?H 

oi*V7> sis^ *Vfe 9J-8- is 

5a<HAi.>S-7l *i*7>SK),.*el«>l'»lsxl^ Sfe € 

«■ *H 5a^Ai, Slcfl ^o ]7 > 1 m olA^o, ^ 3 eflAl7> 5|o4^Sl ?1 0.01 ^ ^5 37)1 olS>7l SjH^ «■ ^ si 

4. 

£ ^ «i*f| ^ofl ^ ^ 71741 +X1 ^V^lfe ^HEfl^l *^1X14 Al^-g: «: 

4. 

* ^i 4e *a ^ 71X1 +H S-avsii^ iaefl*l **1XW ^1^^ ^-fr«lfe ^ 

^- AS. ^4. 



3-7l|^<H ^-2001-0089878 



■S- ^ 3*8 43 £fe -Ml ^3-& 4714 £°) ^*HSHi 5U4. 



1. ^71 iaefls) ^1^7> (1) Hi 41*, (2) ulslel^. (3) 2-u]%ts]2}'cl ^ 4-Hl^Bm. (4) (5) 
o-*tf «=K« ^ m -j(tf «cK^l t (6) ?Wt, (7) o-*H^». (8) Eli-f eil d K (9) N-««7l «•+ CHS) 
o}3iofu]E, do) N-oM^tt«7i fl-fr («*s>4s«<>Ws.. (ID *«l|s*SM«<>l *WHr 

4 aiel7> flfe (12) «H«0S*eM«<>1 jflo.^ -H34 Xife 

n 4^#. (13) 9J (14) 3711S1 %± Sife 5 (1) W\ (14)Sl 



2. -8-71 ^Hzfl^l WW *W 

3. ^71 ^Hefl^l •9-^^7V7-«lS^l-5-«fl«-1.3.4-SBl«>W^*Sl««>14. 

4. -*7l X|flol ^-71 <94, +71 «94 £fe -fWM 1]4<>]4. 

5 *7l/*7l «a^7> *e)>:E|< £fe *smW^3*elMS SJ43 *H 

SHMfclHMH 2fe Ej^tt^l S. *4tt*l*l ^71 f^*fl <a*>Sl S^ofl S^^^-AV f-o] 3|#S]<H 

6. tiME i##4. 

7. >*7i tfs^fe 4-tl-#*r4i d 14. 

8. -fM-tvs. £##4. 

9 . -8-71/jm *w «a^fe Jfi7> 4# *n4 «4* -a-71 <a*>4 <a47> s)«n i^sm *i* 

<H*lfe *°14. 

£ <y^s] ^-71 ><fl 3*11 ^-fl-ft *>7l4 S°l t 1 *!** *r S14. 

1. 4«**l««|ol4ifl 0.3. 44 «^*ol 20 GPa ol*>°J 4* 7l?fl . ti°|7> 1 /an °1 
<$9l ^aefl*l7l- Bl^n>32] £aj 0.01 ml ^ ^ 57fl ol*W4. 

2. ^a4°l *i Si0 2 , *2l°H£* £fe ^^ms-¥-^°14. 

£ U-^Sl 4* 7l?il ^4-8- <r*l 42**1 ^HM-H* 2.3L 44 # 4^"§-°l 20 GPa °1«K! %<& v -*-§r 4 

* 7M1 <S4tV ajcfl ^ol7> 1 pn o]#ol ^aifl;^ jq«4«*l £3 0.01 mf # 45 57fl o]*^ s]£^ *>fe 

^71 r ^>a-i:j 10 GPa «1*V^ SH*-4, 5 GPa 4lM*F4. 

«1 M1431 ^)147t3 63: (1998). 358 vfl^l 363 *<>1*1«| r 4^ 0 J«e)l 0 l^ , asl ^Sl4 -§-8-j °H Si°1 

A1 " 4 4^<U<lBllol>3sl «e)4 -S-8-, 4.1 4^3^61^ ^» ^ofl 7l7.fl^ CSIRO^lSl 4^3^^^ UMIS-2000-§- 

A\'&t\3L " 4.2 oil4 <g-41- 4-§-tb 4^°J'ffl^ 0 l^ , a" *°fl 7 ^il« at " 4 - 3 <HP 4-8-«- 4^°J 

<aiE)io)^^" ^ 7)7.))^ ifrifl ©.a -r 5U4. 

>^7l ^321)^1^ ^fe. ofll- ^-3 ol^Sl ^ 7^1 «p>o(| ^ «fl ^ 7>^ ^ Xl4. 
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*ffs 0.03 MPa. Sl^SL; 50 rpm, «flS. H^S.; 50 rpm, <^7fl &$*<13) ^ ^5=; 150 mH/£. °J°> *]Q 

■ i fti ^o> dSh; tf-fr* *fl€ 

-#7) ajoj^j o. Sfe 41 ^fl*^ «t 2.6 vfl*1 3.0). -g-i $7}- SiO 2 ("8-^: «* 3.3 *fl*l 3.5). « 

2joH = ?fl (.^fr; 2}= 2.4 tfl*l 3.6). HS^ISS^^! (-fr^-is ^ 2.7) f--2.il. <>l*°1*lfe # <r Si 

4. oil- ^. ^^^S *>fe ^ 0.2 ifl^l 20 /oH JL, H5=7> 0.3 xfl*l 1.8 

5 gfcrfoH. ^3 100 nm ©1#M **o] ojfe tfrfr^ *£<£°j f-8: 1 ^ 5U4. 

* ^1 *V**M ^T 1 * l°fl 7l*H€ 2:2 *H ol* 3<=fl 1 Am °1 

#o] ^aefl^ll- 0.01 nnrfSl 33, eflfr fr3 100X100 /an # JgS 57fl «>l*|-7} s]J£^- £ ^ 

a«oi7f aiifl zj°17V«ck 

o) ^7i] §.^7V ^3^*1 #*l>fl4 i+lctl«B(|ol-aia o.£ ^j^ol 20 GPa <»1*V 

°J =a<a^-i- 7)7i) 3 D >^ nfl *HJ«"l-*M sjcfl z)o]7> 1 m 6]*&<>1 ^aHfl^lSl «HM 34 3*1 # J§5 57H 
ol^S «|^|S|7l "(frofl a.*] «>^-3]^cf. 

ol ±am$ -ft-¥-fe *r Si^ 3. 371, ^ f-Sl ^ « D 13 

f-ofl 33 3^3 #«JJ«^ f-fr «fH«Hr ^ f-41 44 *9$^ 5U4. stt**!"}-**! ^j*vfe ah*8*I*I ^ 
?0*« 4* ^Nl* «*>*Hs *4*« 84. 



iaeflsi ^MlSfe. (1) "I**. (2) ulsqal'a, (3) 2-«l^al3l'ii 5J 4-«W^^^. (4) «al««^4. (5) o-tfl 

-d€cl4°J S m-sll , d^clo}i=l, ( 6 ) (7) 0-0^1^^. (8) Eli2.-f efloy, ( 9 ) N-««?l 

ol-nl= (10) N-oM^y^l ^-8- (°HS)«>3^o>ulc ( (n) ««6||SJaEM#ol $L°-°\ 2. 

ei?v «iiBiisAi#si ^i-, (12) «is(is.*^Ai«oi sa^«i e^-a- ^^7> «o^is^i#^ * 

(13) S*^. (14) 37flS| ^db ^}7>§ i^*Vfe ^5flS«!lAVAl#Ol Oj fe JHJ.fr, $ (15) 7)13 %^^1. S (1) 

iflxi (i4)sl z^fr -fj-H*! ^<H £ if.fr A>fr^ ^ si4. "I ^ SUHM 3&«^ l Ml^l 3fil 3^ tt« 

71. oHwl. «1H^71. H#£7l f-ol ^^-3 ?J S ^ 5U4. 



o|fr A 3eflS l ^XflSfe (1) vfl^l (14)31 avv* S oil- 4f *5L* S (15)S1 7fl3 »>8*fl ^ 2* ol^fr ojs) 



«l]6flS.ig!4Alfrol P^O.^ ^2^fr ^*Rr J1S171- Sife «fl6ilSAlfr^ SKhfrS-fe 7-*lH^Al -5-^11-1,3. 

4_ee)o^o)fre]^, 3H-l,2,3-BaloffrS[4.5-b]3lBl3-3-i-. lH-EflH^#-l-oV>HlS-tV, l-(2-cHlJoH 
v^ofl^j-S-^^SEflE^fr, Ul^Elfr, 4.5-4^1ol-iiOlnl4^, o>013, 1-s11^-5-^^£-1H-e11S^, 3-°l 
^J-S-l 2 4-Se^oj.fr, 2-oV°lii-4,5-clAloVic-lH-olDl4#. 4-o>Dlj t -i,2,4-S3l«>V». 5-oVH^-lH-EflB 
a^t, 2-«H«-Stl«»V*«. ^°V3, i-sfl^-5-°l^S.-lH-^S^. 4-4"U-3-«lH^lii-5-^^£-1.2,4- 
EejoV^ 3 _iH^-s-4-Dll3-4H-1.2.4-e^o>^ % lH-^lH^ ^ 5U4. 



«HEflSSS!4Al#ol ^^fr ^^*>fe ^18=* aiel7> Xife 3}-^-frS.fe 5-tfl^-lH-«ffl2:S2loVfr 

f-Sl <fl2:mslo>#. #^SBlo>fr, ifflsolnlcffr, ifla:^^, 2,1.3-'ti!2Elo>4o>§ i 2-°\^^*\<>\% . 2-<H# 
S*aSJoVc|«>t, 2-^^SSi!^^V#. 2-oVoli.^i^o^, 2-H^S.^2,EloV# * 2-oH^-6-°fll'ffl2:El °V 
^ 1 4* SU4. 
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oil- ^o))a^ 7-S] i= ^1-5-^-1, 3.4- = el aW'?]'!-^. 3-°1#E-l,2,4-SaK#, 1 

H-EflH^ $ 5-"ll^-lH-ia2:Selo>§oi ^hz»*1s] ^aflsHr 4-8-°l -f °fl€-°l| ^*1 

7-*l=^-Al-5-Dfl^-l,3,4-Selol.^oi 1 .Bl^ol iaeflSlfil <2l*l]SHr Jl^I- 37l nfl^-ofl n>%-aj«fcf. 

•1* (1) ^1*1 (14)3 U «1* ^ °l^°1*m ±3.^*) l^-Sr 0.001 *fl*] 5 ^ 

^ SX2-*\. 0.005 ifl^l 2 H« 0.01 Ml*l 1 %*$%2. 4fe $*} 4^344. °1 0.001 "1 

t>°l^ &aaj*l*l «HM e^ls)*! ^ 5 ^-f <*te >=aeH*l *S-^Ml7l- ^&*1 * 

*flsl*l f»a 3#*Hr ^^1 

aiS *H}*l|£fc tf<>l**. *«l-fr3fl * *"M**|ai *V*tf 4* •tfol-ft^l *M*ls.fc 

o}°}<*, <&SL^<$ f-§- 1- ^ -g-ol-&74) *|« ^lU-tb al¥, "a^oflEfl^m^^ f-sl 

U | ol^-^l 7)13 ^3211^121 ^^9* «J*l*Hs 3.7] iflflH ^-*1 MUM*^. ol «H-8:7l] #^*ll 

3.fe gSl^HUSS'y-ilW^ f-^1 «HlEfla^. ^El^^oD^EflB^ 1-Bl^-Alofl^^oflEflS ^ ^S^^t « 

313 £#*Hr ^32fl^i m-^i^isi **i «h-&?ii am «^^isi o.oooi m*i o.i 

§ ^ Stl^. 0.0005 tfl^l 0.05 0.001 0.01 *I%=%<y ^ $a4. Ml 1 !! «-^^l^ 0. 

OOOl "l^olfc ^azfl^lei ^oi ^*i q^a] tf-fr ^ Stl-e-L 0.1 #*1 

€• ^I^j ^-a -¥-71 °J^, -8-71 <a^ 2fe -IM/JM ^-^ <a^Vl- a>-8-« ^ smfe ^J-i- U*l*4. 

¥-71 «a^>sfe ^e)?K <a-^14, AHa|o>, e)El-qoV, ^s^qoK ^ ^ ^ ^ 0< j.^ = ^ ± £fe ^ av# 

#s 01^.01^1^ ^ satf. 

-}f7l <y^a.^ (i) l-sliEliffl $ ^El^Tfl ^f>^, (2) ^BHlH^fliaWS.^Sl (iH|S)«>V3« ^1 S °V3l 
Til (3) *a)«H*. l-el^^^s, t^oVniE, f-eloiDi = , #Binii.'fl 0 lS. *]^ A 1 ^ 

»1. ^ (4) geWa'a, *elHS<«. l-^-l--¥-sS, »el-4-'1«B-l-*« ^ *^I*MI ^f 1 ^ 

^-2] 9J7>^j s. oi^-oi^ife oj^ s aV*« 5i 4. 

£^ ol ^-71 U^a.^ ^ El Dfl^^EVH^ellole f.4 clal^^^l, ofl^^}^El§clDflE}3lstlolS ^f-g- ^^1*1 
oj^. - 71.51 ^il. ^fe ^^-^S. ol^^^lfe ^-8-« 5a 4. °1 7>asl 5g£0fl nf^ *7l 9J4S1 7JS.1- 

a'S^'r 5a4. 

«l* ^1. ^1, ^1. °fl^l *r^l. 'S^l^ ^ * W^^s. ^x) 

4344 ^r^l 3 - °lT°l7.lfe -B-71 fl74* a>*^ 5ft 4. 

•1* ¥-71 ^7+ ^ *7l <y7ffe ZfZf If^J-i- 5>l O.^ 2 * O^* ^-g-^ SftCf. 

-fi-71/^-71 «a7;V7i- «v^ai*v4. -s-7i/-?-7i *w «a^fe -s-7i «aT.V2i. f?i «a^-7> «aBH«Hi -s-oi^tii $ 

Elsl^l ^^s. ^^sjcH #Aoi zi ^ a^ei ^^^1 ^fecf. 
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eI^o^aIh f-i- *fw <a^>2] a|<H£. 3E<3»fl, £3-34*! f-o] ^«-sl<H oi^*ife <a*M- 

te «a^7} £fc «*7M a|4 5fl<H£ #oi 4« *«fl 

imi °J7>3 **)=i<h xife ^ xi3. a« it^ma flkrn -a3?v u**. n*> * 

°fl *m *«-*n as *«-3<h sa°i£ #4. 

7l^ofl sjsfl a«SM °1^-<H3 a}.** sacf. 

<a*M*i *i3 3*i*r 3*n ph £fe ph usii- ph ^3 »H^i« 3+?> 

4 «a*v* * a« °M^7i f-i- «y7># A>-g-#.e.is.*). p h ha^h #3^3 m 3 

3# *w <a*v* tf3. 

Jf7l <83-3 43- 3*lfe pH 3^3*1 *1 337f 0°1 5]^ f-gg* 7>*H zi 43 444 *i 

7V 3 #€3. 

33*1 -fi-71 Q*W +7) <Qz}& att*fca oil, W ^3L7\ S\ pH « fl 4 ^ «>] ««■ ^^^S.^ 

ph# ^^i^ 4^ ®<L5L»\ -8-7i ^7i <a^» <y*ns 

"1 il^St °13 ^^71^011 216)1 -a^S #7-11 «V4 ^71^ «^A1««, 

SJ^tt^lS- °1 ^<H£ 3E^<K1 *3-S^ 

0 )« Af-g-^s 2* oi^-i- m*« m. 4«- *a^>fe «a^> +71 <a^ 

si-^-s-^^E sa3. 



^1^2i5g^«a^-& 0.001 vfl^] 3 mil »l-*3«l-^. °1 "9^°! 0.001 "1^13 "a°> €■ 

^4 ^-i- + sife sa4. ^1^3 3 im.-a- ^^v^ €-33°i 

<W* «fe S°l °1 ^5 «a^-fr 0.005 Ml^l 1.0 Aim, a«- 0.01 vfl*l 0.5 wn°J 53^1 SL 

«f^*V4 oi igs ^fe "943 « ^37> ^871^1 tf^afti CMP-8- ^4 *4 

oj-g. ^ aim, ^-froi 3)-^ ^7_V ^^3-°l«HS. ^3zl|*isl *H* ^ Sft^. a* °1 ^5 



S£« ^1^3 "r^l 100 <°1*K r ^J 3 *Mtt)3. «■ ^+ 0.1 ^fl^l 20 ^-S. ^ JlS.nl, # 

*1 0 3 ifl^l 15 ^, 0.5 ifl^l 10 ^J°l «V^^*>4- ^1^3 *#«>1 0.1 °1 D J°1^ "34 ^517} l-^«fl 

20 Jf * a^*V<*l Tj-f^fe **H ^-^3 ^^o] 7-i^slui iazfl*l 

si ^^°1 ^-f 7 > 5U7l 4€-°fl **V4. 

Ol* Xl« 7l^*Hr 0 d7V, -fr7l «{]^ £ U^hSl ^-^ O) #o] V}^^. O] ^ If. 
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^Tfl 444)2j pHfe 2 125L * ^ 9XSL*\ 3 ifl^l ii, *«] 4 Ul*l 104 <343. 2:=8*Hr ?H 44344. °1 P 
H4 2:3£ 34. 44 44 4, Sfc^4444, ^W4£f, 4S-M4 f-ai «g£ ^ 544. ^1 £4*114 

pH7> 2444« °H34 44°1 4*^1 nfl^-ol] cj^i $ ^(3^) f-o] 4*34fe 34°1 Sa^. 44 °1 PH7> 12* i 

44$ *4 29J4°i 4h4*i <?!44°i 4*-4 «i)4 ®z *j<|7> 4*1 ^ #4. 

471-4401 oi^<h^ *tmi 444H 4441* 4£«- < a^.?i^i ^simisl 

<S4 ^£1- 013- 44^*] 5U4. «1 {UMtt 47}4«3 4344 #71 44343 4*11 °fl* *« Pourbai 
x 4«W^fl4l 44 334 34 4<3i*M a>44 ^7> 



444l£& 444«r4i, 4oHl£4. 4*!!2:4. tert-¥-l«lHS.JBi^AlH. 44 $.7) 4444. 4444 44 44 4 
444 444, 4344 44 43 *344 444. -8-2-^4 44 44 43.314 444, 34 « 34 * 43 34 
444. 43^4 44 44^314 444. «|eW44 44 44 #0) =4=4. 4444S-4 44 444°J 5! *MsL 
*a|4 44 4 4 s 5d4. °14 4441 *4M 43 €it 444*1 SM^ 4*H 44*»1 ^4 444^* §5 -fr7l^ 
44*4 4*1 44344. °1* 44414 9i4 351* £4 3711 44a13 + Sicf. 



44414 44£ ^Tfl 44414 100 Jf £ 4 3-f . 5 £ * ^ SflA^. 4*1 0.01 iflsq 3 SE4 0.05 vfl*l 2 

*£ 4fc ?H 44344. 44^1* 5 *£ 44*14 44*1 3£* *r 5U o-4 5 ** a444 44 



SE« ol ^711 *4Jfl^fe 4441 °l^°fl «*3M ^7V4l7> ^ 5U4. ^°fl i^el- *-tt 4^fi1 °> 

U^S* cl^ ^*A]7i7m- «ga> ^oiTiq- 2^ »14^ 5l7>*«l- ^4 flsn =|7>-?B1-S1 «»W aj.* 

^-ffil °i"> ^hsi aH* ^ X14. ^sfl^^-Sfe -8-714 sEfe ^-714* "H^^-S.^ ^4 *M<1W * 
^. $4«iii. <a-§- 'r 5U 4. -8-714^-Sfe Sf-4. °HH4, ^-44. ^€-4. ^44 ^ «S!2 A J a>-8-«- ^ 
cf. ^-7140-S.fe *4. %4 II °J4 av^-^ ^ sa^. 4^^* ^°l7l ^«flAi A>-g-*Vfe 4^-S.fe *«| -fi-7l4°l 
wl-^3144. £4 oi# 4^ 050} feoife ci-i-«H ^fecf. 



om av afe ^-^ ^441- ^ 4aM«V «fl«-*>3. pH* i'S^s.^ ^t41 €-4^1 €-4^ S 4^^-& 
^4^1^ ^ 5a 4. «^^e] =^ ^44#£fe 471 *r444£# « ^44^1- ^4 °>H^ ^44 « ^44 
41 £ §.£ ^ ^\ €-4*ilsl pH* 2:^4-?-^^ ?Jd> ^9J SU-S.^ ^7>^^Sl ^71443 $ 

4. ^lfl^l €-4^, 434 « 9i°> 444^1 ^i^oi oj^ja} o.s. Sife ^fl M1«>>|a1 ^^4t11 pH* 

4=84fc 44^44. 



^711 1-4*11 444^4: f-sl 444121 71^-g- ^44fe 4-8-* 7>*H ?i4 £4 44a1*J ^ 5Ufe ^7> # 

# ol*# 4*4 ^£ 5U4. 

01 q. 7 V 4^ °l-8r^s.fe 4^- D 14. El 44, 4«4#. 3S.4, 44. €. sfs, q^, of^, 7fl = 44. *1 aa*. 
*e| a c-114, ^-i. 4E12.M, 444. ^^S2. 4 « 414 ^ <>l-&* 4 ^ sa4. <»1* * 1*4 *1"8-* ^ 5a 
a, 2* ol42l 47> 4^ «l-&4 ^-§-4 5a4. 

47> 4^ ol^-sl 44^ -^7^1 1441 * 3000 ppm 014^ 34 10 vfl^l 2000 ppm^ 5a4. 

01 47V 4^ °l-°r£, 471- 4# €i* i44fe ^44 44°J, 441S4°J °J £^ «^|ois» ^Tfl °«41^ «H 
tt«W a J^ai^ ^7> sflo.^ 47> 44i4 4444 «H4*H ^^ai« ^s. sa4. 5&4 ^rTfl ufl4|«>l| «H4sl < H 1 
7Vsl 4^ «1** ^^4fe WWS °1 444H 44 4?V 4^ *l-fr«l 4fe 34 Af-g-4 ^£ 5U4. 4* 
°J U ^^1°1H *»)lAi ?i4 #£4 44Al?lfe 44<>1 4*1 4-^4 34 «•! 44^44. 
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■& #1% 7131 <&*}■%■ *r7ll *4MM -ft* ^7>a1^ o.£«| g-AV^ oj.^Aj 5 g B |. Ji^ ^Al^ ^ 

ol 41*1 $H)s)*l tta. -8-71AJ- sE^-g- A>*^ ^ 5tm. -fMAho ^-el— &^<a#^, E4|4i'a«*« A i. °1 

iff^fM, S¥**h ^aJ. aIes^ Efa^a^, ^aJ. ^ell-AV U^a^ Xl-^V, *"}2-M. tt*H 

aJ- 91 H*-LV f-g- * ^ Si^.ol-l- -8-71^ a>*«ME 2* <>l^-§- *8-g-# ¥7l*h2. 

JLfe "Sa S 3~L> Ht^r flU ol« ^7lAj- E lf^J-g- Af-g-aHs. #J1, 2# °l^g- «+« <^£. 5A4. £ 



°1# 100 -¥-3. * 0.01 41*1 5 -¥-5. 5U °.°1 4*1 0.1 vfl*| 3 ¥, 0.3 2 

*3. fl-fr^te 3i°l hV^31*>4. #21 ^^ol o.Ol 5 -¥-3) "8flol*i £4Md°l -M 1 **-* *£*1 <r?l) 

©l«h ¥71 3 4* *W« <W«W si«fl * *** 34 ^Ml*l *t«s««*. 
< «Jah> 

[l] 4** *l*o( 

(1) *2l4J4-&**] 2:*H 

101.5 g2l «*«SEH4*l-a3. 276.8 gSl nm-MSS^-fr^M* S 9.7 g2) t)lH4°ldtHS4434W<>Mii. £ >Ml 
S-4MUI gajolss. o^o^fe *tf -8-°^^ 60 X.S. 7}<sgi\SL 112.3 g^l y -¥3^4^-4 #3 (frtf'flS. 
4.58)* 1 Al^Vofl *}*\ o] itf ^7>*>^4. 2j7V# ¥, 60 1 44 *4 #-§-4*1 #3 

4144 #* 3514. 

(2) ^344 afli 

UWM *el-a4-a* 15 g4. #31^*^1 g**«-*w ««H ITO 44 4°fl ^ a^^o. 

S 4 ¥H 1.39 wnSl £314* *<3*>*4. n ¥, 4# 80 TC°14 5 £4. 314*114 200 £4 7> 

314*114 4* *W 340 "C, 360 "C S 380 TC*l 411 44 30 ¥4 7>«^-jl 450 M^l 1 44 A 
<a*H ¥^ ^21 314* ^^^4. 

ol sl^Sl ^A^ ^ ^d17J 0.3. n]A0«- ^*ol tgAjS)^ ^ol 1. 

98, 3 GPa«lal. 15 %ol5&4. 

[2] ^1^* £#*Kr ^Til 2:^)1 

(1) *lel?Vl- ^31 2^1 

ioo gsi ^€-*il^ ^h1?V °Jt.i- <>Hs^ ^4^^ W< r "Wa^ #90j )» 2 ei^si #2lofl^iffl 

^ tgef 4£ Jfl, Ol^- H«r^# ¥<a*H 100O g<>l =|7ll <FS8l^. ^ 2:*^ tt^lS ^^1^ 10 

¥21 ^^-ts))^ Aje)^ <y^ # i#*l-ir ^r^l ^^1" 

(2) 1-S.olH.Aj >ae)?V§ S^*l-fe ^7fl ^-tt^Sl 2: all 



25 *aM«V*r 70 g, ol-ft S^^r 40 g, 175 g ?J MS2HI4*14i« 21 g-§- 2 elE^ #SJ.&3o| 

¥«a*Vul 180 rpmoflAl H««Hfl-H 60 TC^l 7V9J*>J1 «1 -fMtf *B 2 a^V 5H«V* Tfl^^ ¥, ««4*M 

-a^ol 0.23 W°d SSol = Aj -a3in/«2* «5fl4. ^ u i7lS. 80 "C2l 
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8 ^74] £^1- 2^i|s^4. 



«fl««*61-H«alMH 90 J?., Di]^-Ai§e]ofl^^#^#DflEta^e||olE (-St+^ij. t^H 1 jaa 7 >*a1*17}o1a> 4]$, # 

r NK ofl^Bfle M-90Gj , #400) 5-?-, 4-«lli*|em 5 °}^) *«■ 7lW*| (fif^^. ^aI^o) 
a* r V50j ) 2 + 3 ol€ a<M* 400 2 a] e) Si f-^3°fl 7h& §^7l *H 

ja«V*V^Al 70 1C4*1 7>«*H 6 t|.. oH o>olat7lal tfol-fr $ #2W««#8HM* £fe 

7MoJ. 35 0.15 «n«1 *2W*«*bi-h*4°is?I| "a^# itWfe 22*1}. 
95 % 0158 4. 



UHW #BHlH4H i aeiM.£7ii <a^V io 3L#s*fe <r*l «44 ioo -8-%= 2 bIeisi #^a<fl 

^<y*fJl ^HSBM*^-^ 1 $7^* * 40 t4H 2 S«V*VSlcf. n ^iLJL P H* 2S. 

<H ^^1 (a)* «5ft4. 2« *£«lH.-« 41 7HM*)7Wa)*)*, r^+m. 0j ) 

10 J£#*Hr -rTil ^Allo) pHl- ^*V^tt#o.» 82. ^ **i«0 (b)» 2534 *r*fl *-SM (a) 

•H £#sH safe ^elpfl^DllEfa^ellolSTil <a^sj fl]ef + 17 mV. ^Tfl §Aj-*fl (b)*1) StfsW Xlfe ^3?} 
•a 743} AflEf -40 mVo!5a4 



=L ^7)1 S-*V«J (b) 50 *S 4 s *] €-*V*l| (a) 100 2 *1*H) X\*\t] %7}*\3L £W * 2 *1*V H 

# sH € °ll 4 a laHSTfl <y*H| ^3 ^ei?v «a^» i«-*>fe ^Tfl 2534. 4-§-^, «1^bbH 

2 Jf * °1 ^Til £*V*H ^7>«}-ul 1 Altf -S-o). ^ EjEEfofl^Al^e 1 « 7>*m. 60 TC4*1 7> 

<g*H 3 ARV ^<?> t,!^^ ^ ^ztoo. a** ^.^ <g^« s«-*ffe ^Tfl €-^^11- ^Si4 °1 4^ «a*l*1 
<y^€- 180nmolJi. #ElDll^°1143€iH]o1S7i1 U^Sl S^sl 80 %<»fl ^21?]- <$*\A WW ^584 



[3] 717^1 s.^ 2 «4 ^hs}- ^azllAl *-¥-si $7} 

-a ah i 

[2], (2)oflAi ^.-g- -a^i- i«-*>fe ^Tii %y <aA>si «-^oj 5 s\^, a^v aioi^^ tii^ «• 

^4) ( 7 ].«.Al7l7VolA> 4|«. «i r ofl^?l-120j )7> 0.005 ^%=%S1 *S.7V SlH^ Ol^ aft^ofl «W>jl 

^A>^^f.o.s pH# 9S. CMP-8- ^rTil ^534 
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°1 CMP-8- ^Ti) #4*1* *>*«W 8 <?14 <lA>44.a.jiL s|4« -^3- «Dol^ ^ ^nj- ( d}. 15000 C 
MP 4*1 4^1 SFT^f 42:. r LPG 510j H JI44j1 4*^ 314-2-3. *tl2:4 £4 AflH. (St- 

^EfAV §3 r IC 1000j A)~g.a^ *}.f>o| o.03 MPa7F sjSL^ *><^ i 9j44$4. <£v} Jf. t ?344 
^4|# #71 ^Sl*] 4 ^ 447)S 444-31 <S4 ^£1- >i}-#4Si4. 24 4)2^ 7l«- 4«1| [1]. (2)4 *l!4?il 
4<*i 434-i" *<«*Ka 2:3 AS. °l°V^i 4I44<^ Bfl^i ftfe ^lojai o]« 44 ( 

fHoitfogo). 7 HM*14°1a> 4#. u 1h ^ spi, )ofl sl«R>H *I«4«*J 4.-3 [*} <34-i- St C&fl; mrf) 
4 #H ^aefl^lsl (Kt)# 4443. 4?|sJ 4°fl 44 ^ 34 (10 " 2 mf. 100x 100 <anS} 44<83 

* ^HEMAlsl -JV44S14. 

4*1 34 #3 ^Hsfl^lsl ^ (7H)=Kt/(St/10 " 2 ) 

3=4 434s] <S4 g n > 4*3) q- ^3 # 444 4 ^ 44 ?1 (Sentech4 *H-&. ?4 'FTP 500j )S. 

44 *M ^448 4. 

-gAlefl 2 44 9 



4«4 *4 Si 4^. 3 iazflal 444sl lUl2Sf 4 sj-g- ^4^ ^ah 1^ # 

AS. pH 9S\ CMP-8- =r4 £-4*fll- £2*4. SE4 a 1 3? £. 2°fi SJcH^H. ^32fl*l 444 4^ r HMTj 7-*]H 
4^1-5-oim-1.3.4-He]o^|.oi^-e)^lo]^ r ATj 5-4 D l^-lH-*i|5.4^o|4. ^32)1*1 44all.3.4 -t) 
aH 3 Si 4<*4te 0.005 ^g^%Sl °l| £3! -1204 0.2 4%=%^ HMT1- ^-g^VStJI, -g*H 7<HHfe- 0.005 ^%=%S] 
"Utt* 1204 0.2 ATI- ^-§-421-2.^ -S^H 8°fl^1fe 0.01 4*£%s1 <>i) 43! 1204 0.1 HMT-i- 

$-8-45514. £4, -8 *H 441 4 fe 0.1 4^%s] 444<^£ «11 44534. 



•HUM 41 2 iflal 92] ^ €rAVjj| S 4-8-4J1 ^a]o{| 14^4711 ^b)4^.s. b)4€ fll<»ls| $ -a^e 7|«- ^of 
3S14 (i HAlfe, r LKDj S £7|#).g- H44JI <a4 4£ S ^=ie!)*]sl ^4^4. 

[I£ l] 



(^A]efl 1 7) 







1 |2 |3 |4 


5 |6 


7 




ft 










5 


5 


5 




ft 


<H|S« 120 


HMT 


o)l 120 + 
HMT 


120 


HMT 


i*a 120 + hmt 




0.005 


0.2 


0.005/0.2 


0.005 


0.2 


0.005/0.2 






0.1 




pH 


9 


pH £jj^| 


KOH 


«g D }^£(A/^) 


270 


230 


255 1125 


130 


135 


15 


LKD 




< 1 


30 


35 |30 


80 


70 


40 


±3W 1= 


1 


0 


2 


3 


0 



[a 2] 
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8 


9 




** 


tsol=^ -gem 








5 


5 






41 g« 120 + HMT 


HMT 






0.01/0.1 


0.1 








PH 


7 


7 | 


P H 


KOH 


KOH 


W «nV*£(A/*) 


120 


115 


LKD 


34 ^s(A/*) 


25 


20 






0 


0 



5. l 15 S. 2s) 3*1-3 iasflsl -41*141 1 9^ ^7i] LKD £<S 



tf44 

3433) 33 O.Ol nf * 4* 5 71) ol*Vs. ^711 «<&4)» + 

(57) %'^s) 
1. 

q-ioi^iBflol^^ 0.1 20 GPa ©l«TO *W ^1^1 3°>«- *+. 3<fl £°|7> 1 /an 

n ±3.m?\ =13433 ««i o.oi ■* ? 43 57ii omti ^j-a- 7)711 34-s- 

aflllM] 5U°H, W f-Ti *133- 0 1 ^Afl^^l-a-Aj, ^7>Si0 2 , #2)0)0)=^ *M 31 HS^ms.^-s5o.S. € 

^12^ xlo)A), ajcfl ^o) 7 > 1 °1^3 ^7| ^3efl^l7} b)3433 3*1 0.01 ngrf 4" 43 37l) o)*^} S)£# *Hr 
S}-*J- 71 7)1 34-g- S-M. 

3^4-4. 

^=12)1*1 ^iflSf *)U-g- ^-g" #3 SM* 7l7)) 34-8" ^Tfl 

3** 5. 



*1)444| #4*1. ^"71 i3!j*l 4*l«fl7} (1) Ulan*. (2) 44311 (3) 2-4^433 % 4-3\i433, (4) #3 
-8tt*4J. (5) o-*]Hi 31443 « m-5»^3!443. (6) 4*»§, (7) o-44^*flil\ (8) 3-2,-f 314, (9) N-tt* 
71 «■* (4]2=)4al44s.. (10) N-4-4J*ttfl7l fl-fr (<l5)«m« 0 H£. (11) *M3.*!3*1#4 #0.0), *a) 

* 4^*H=- 44** -asm «flEfls.A)#^ dw*. (12) 4*5.Wi«oi 5U-2-4. ^-i: 44*H? «<h#^ sal 
7> flfe «H*I|£<M««1 (13) = 1*34. g (14) 37«4 4^ 441- ifl-^fe 44&4AMV4 s^-§, 
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* (l) M1*l (14)4 +E«B f 3<H=. 1 *Sl 44 7l?fl 34* *<SMI. 
St 1 * 6. 

*H44H 5U*H>H. #71 ^3efl*l **H|7> 113 4^1l°J 44 71* 34-8- ^Tfl 
3^4 7. 

1l44°fl flo^. ^-71 iHefl^] »8-*Ml7} 7-^ = 4*1 -5-^ -1,3,4-SBW4°J§2^°J 44 7l*| 34-8- -Ml «- 
8. 

*H4iM sa«H-H. *7i *iu°i <a4. -jm <a4 2^ -tm/jm 44 44 ?\n 34-8- <mi *-smi. 

At 1 * 9. 

*H8imi xh^, ^71 44 <a^7> #4^4^ sfe #4°iifi°i)4a<tNi<>m f-4 <a44 *h 

£4*1^. 2^4¥°i4*lH., 44*tt4*lH ^£ *44*14 4^3 44 71 7i) £4-8- ^11 *4M. 
3^4 10. 

st<>w, *7i -8-71/^-71 4* <a*He ^7> 4^ -«-7i «a^4 jm <a*>7> 3#7i?H ^ 

4*44 ol^o]^ 30J 44 71 7| 34* £aJ4|. 

mn. 

H84°fl SU*H^I. t>4Xl£ £44fe 44 7l7l) 34* ^71) ^.ami. 
12. 

Hii4°fl 5U°H. *7l t>44fc 4t>4^3 44 34* <M1 
St 1 * 13. 

1lll4°fl Stl<H>H. -8-71AVE £44fe 44 ?W] 34* 
3^4 14. 

^aeflsi 44114 4*4$r 3# f^As 4fe. 234* 447111 34* ^11 
15. 

1ll44<Hl stt44. ^71 ^3.^*) 441W (l) 4*1*. (2) 4441L (3) 2-4^433 $ 4-«l\l443. (4) #4 
41*44. (5) o-11 ^4 43 m-1N 31443, (6) 44#. (7) o-°M ±*H^, (8) 4-2.-fH4. (9) N-*^ 
71 4-8- («HI«)4h«44s. (10) N-°Wic 0 J:zJ7l 4^ (^hMh^Hh, (11) *N£«4<M*°1 5U°-4 *4 

* <844fc 444 25)7} &fe ««^SAi#Bi 44§, (i2) «|cll-3.«EH*oi jtt.e.4. ^4* 1H4te 444 :a4 
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A Safe «I«0SA1««I (13) S.^^. 3 (14) 371)21 £± *!*V# 3E.#S)fe «flE)lS.«|AM#o) SUfe s 

(l) H)*l (14)3 -8-51*11 if-?] *?v ^«a°-t-8- «W 7] 71) ««•>■§■ ^Tfl 

^tF* 16. 

TflU^ofl sa°H. ^71 iae«*l «M*7> Tflig *|?!°-l-g- 7)7fl <3P>-g- ^741 4*44. 

St 1 * 17. 

*0i6iMl sa«H^, ^-71 ^aeflsi w^t*, 7-*| = ^a1-5-^-i.3.4-:!=b1°w°j#3# 0 J %<&m aw 7 ) 
n] <?A «-tt«D. 

18. 

*114*ol] flo^, ^7) Jf- 7 ] «a7K -8-71 «y^> £fe -8-71/^-7) *V <y*K] aj^-g- *W 7l?4| 

19. 

5fll8«-fl 5a«H^. ^-7) +71/^-71 W <§*\y\ fc^eia Efe gsHii ««Sfa«a||ols ^-2) f^*l| <a^s) £74) *)• 
ofl tt#*l-a«:. tt+«>l*tt*MH t£^ em*tf#<M=- -i-i- f^**l*l ^£ 5J°J *tf ^£^-8- a)-*)- 7)74) <3 D l-8- 
^741 

3?* 20. 

*0l8*4| Sa«H^, -»7l *7|7*7l 4* ^Hr ^i7f Cf€. ^fle). ^S)* £fe <a*>4 *7| <y7>7> H^l^H S) 

41 ^^s)<H °1*<H« 3°J *tf *i!«h8- *W 7174) <a°>-8- ^74) ft-sM. 

*18»1 SHOW. -SUMS. 5L1H>fe *€«f-8- 71741 <a»}* ^741 
22. 

*I|2HH Sa<H^i. ^71 ^VS^fe ^^4.01 ^ *lo4^.g. 7174) ^741 ^->tV*fl. 

3^*23. 

*H2i^°n sa<H^. -8-7i^£ s«-*>fe #t_> 7 i74i ^v-g- ^td 

24. 

74121^ sa<>H. ^^l-fflEflol^'a <e^-§-°1 20GPa °1*K! ^ ^1 741 S3°>^ 4|tfl 

^0l7V 1 m Ol^o] ^aefl*l7> Bl<aP>^2l ^2) 0.01 DJlf 3- 57fl o]*>7> S)H^- 8>fc ^-gel-fr 7l^| <3 

°>-s- ^74i s-*v*n. 

$T**25. 
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